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Augmented Reality Glasses for the Treatment of 
Visuospatial Neglect 
Chun Lim, Principal Investigator  
CIMIT Project # 09-120 
Quarter Ending September 30, 2009 
 
 
Overall Objectives and Approach 
Visuospatial neglect is t he inability or failure to  attend and respond to the left sid e of  
space. Patients suffering right cerebral hem ispheric damage from stroke or traumatic 
brain injury frequently suffer neglect and will i gnore stimuli  located in the left side  of 
space. As a result of their neglect, many of these patie nts have severe long-term 
disability. Unfortunately, there is no effective neglect rehabilitation technique. The goal of 
this project is to create a pair of au gmented reality glasses that can display a mo ving 
background image onto the lenses. These glasses will create nystagmus in subjects who 
wear the glasses while the patients wear the glasses and perform their normal activities. 
Nystagmus has been shown to te mporarily i mprove the sympto ms of neglect. The 
glasses will be used to treat acute and chronic sufferers of neglect.  
 
The object ives for th is project will be to cre ate a prototy pe neglect  rehab glasses to  
determine working parameters, tolerability, and efficacy. Specific aims include: 
 

1. Complete hardware purchase and d evelopment of one pair of augmented reality  
glasses (joint with the Charles Stark Draper Laboratories). 

2.  Program a variet y of moving  images onto the augmented reality glasses to 
identify the optimal operating parameters for the  prototype (joint with the  Charles 
Stark Draper Laboratories). 

3.   Identification and recruitment of chronic neglect patient.  
4.  Determi nation of th e efficacy o f the prototype neglect rehabilitatio n glasses o n 

patients with neglect.  
 
If our methods succeed, we will have developed an effective and affordable treatment for 
patients with unilateral visuospatial neglect from right hemispheric brain damage. 
 
Summary of Results 
We are in the process of selectin g a hardware candidat e for our augmented reality 
glasses. 
 
Progress on Specific Aims 
Specific aim I:  The development of a prototype neglect rehabilitation glasses. 
Several augmented reality hardware companies have been conta cted and w ill be  
supplying a  demonstration pair of glasses for beta-testing. Once a model has b een 
selected an d purchase d, we will p roceed to task II which involves programming the 
moving images to be displayed on the glasses. 
 
Specific aim II: The identification of optimal operating parameters for the prototype.  
Awaiting completion of specific aim I. 
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Specific aim III: The det ermination of the efficacy of the prototype in i mproving neglect 
symptoms in chronic neglect patients. 
Five potential subjects have  been identified through me dical record s review. Once 
specific aim  II has bee n completed, these pa tients will b e contacted  and invite d to 
participate in this study. 
 
Publications and Presentations 
None 
 
Proposal Activities 
None 
 
Intellectual Property Office 
A second technology disclo sure for m has been submitted to the BIDMC’s technology 
ventures office descr ibing the potential use of the augmented reality glasses as a  
treatment in patients with homon ymous he mianopia and patients with vestibular 
dysfunction. 
 
Issues and Concerns 
No cost extension approved until April 30, 2010. 
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Handwashing Compliance Reminder and Documentation 
System 
Ronald Newbower, PhD, Principal Investigator 
CIMIT Project # 09-221 
Quarter Ending June 30, 2009 

 
Overall Objectives and Approach 
Five to ten percent of hospitalized pati ents develop a hospital  acquired infection 
(HAI).  These HAI’s cause an estimat ed 90,000 deaths a year in the United 
States, and cost the system $4.5B in extra care.  Fro m 1975 through 1995 the 
normalized number of HAI’s has incr eased by 36%.  The emergence o f 
particularly virulent strains such as methacyline-resistant Staph Aureus (MRSA), 
has brought this issue fully to the fore  amongst healthcare safety concerns.   
The encouraging finding, as we search fo r solutions, is that proper complia nce 
with clinician hand-hygiene prot ocols has been shown to be a critical factor in 
reducing HAI’s.  The overall goal of th is project is to create and test a system 
which will increase hand-hygiene c ompliance am ong clinic ians and other  
caregivers who come in contact with patients, directly or indirectly.    
 
We originally proposed to do this with the developm ent and refinement of a 
system which can be incorporated into a clin ician’s or other care-giver’s badge to 
remind them, in real time, if proper hand-cleansing has not occurred. Our 
proposed design took into acco unt the crit ical issues  of  cost and maintenance,  
and the need to minimize both. Unique features in our proposed system ar e 
expected to minimize  disruption of clinic al efficiency and to facilita te compliance 
in a non-threatening  way – yet still allo w complete data-loggin g to document 
compliance for quality assurance purposes . The system will be s mart enough to 
“know” when proper washing has or has not occurred in a context-sensitive 
manner, be flexible enough to conform to di fferent care practices in different 
units, be fully capable of remi nding the clinician in real time of any oversight in 
compliance and yet be subtle enough to not embarrass the clinician in front of the 
patient. And, finally, be inexpens ive enough to be used by every clinic ian. It is 
designed to be installed quickly  and easily  at the local unit lev el, without  any  
need for wiring of any kind, yet in a to tally scalable  manner. Thus it will not  
require expensive or invasive infrastructu re modification, IT system approvals, or 
highly skilled labor f or inst allation. Ultimately, we believe adoption of this 
approach will reduc e HAI’s  whic h will in-t urn decrease mortality, morbidity and 
costs. 

 
The over-arching goal is to reach the point where the system ’s performance has 
been demonstrated in a sufficiently com pelling manner to win c ommitment from 
clinical m anagement for the next step of propagation and to interest a 
commercial collaborator for manufacturing in pilot quantities for validation studies 
in a quantitative fashion. 
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The specific, immediate aims of this project are to: 
o Aim 1: Complete design of a pre-pr oduction prototype of this novel  hand-

hygiene c ompliance-enhancing system, and build 25 badges, 100 
protection zone transmitters and 100 hand-washing station transmitters for 
proof of concept in functionin g milit ary and VA clin ical facilities, and for 
subsequent refinement of the prot ocol and des ign and pat ient-care 
scenarios.  

o Aim 2: Deploy a sys tem in the Simulation Center and measure hand-
hygiene compliance.  We will c ompare this to compliance during similar 
simulations without the reminder system in place.  We will also compare 
this data to baseline data already collected using t he standar d MGH 
practice of human observation of clinician behavior.  

o Aim 3: Survey a wide constituency of clinicians ( physicians, nurses, 
patient-care assistants and ancillary care staff) about their attitudes toward 
such a sy stem in order to optimize acceptability of the design of the 
subsystems and the protocol s, on a pathway to developing the case for  
commercial adoption and wider  dissemi nation for maximal impact on 
patient safety.  

 
Change of Aims 
In February 2009 a c hange-of-scope regarding this grant was presented to Dr.  
Vosburgh and he ac cepted th e proposed changes to  this grant’s aims.  More 
specifically, at that time the resear ch team believ ed it had already won 
commitment from clinical management at the Veterans Administration (VA) to 
complete the above referenced “next st ep of propagation”.  VA had made written 
and verbal commitme nts that they would li ke to deploy the syste m in their West 
Roxbury facility.  Given this, new ai ms were proposed and accept ed which now 
read: 

 Aim 1: Complete des ign of a second- generation prototy pe of this nove l 
hand-hygiene compliance-enhancing system, and build approximately 200 
badges, 200 protection zone transmitters  and 200 hand-washing station 
transmitters.  Ensure the system is d eployable within the VA physical and 
IT infrastructure. 

 Aim 2: Installation and subsequent on-going support of the system of the 
system in the VA West Roxbury HCS.  

 Aim 3: Support the VA Investigators in their evaluation of the effectiveness 
of the system.  This teams has specified the following objectives: 

Objective 1: Demonstrate t hat the system is effective 
at measuring hand-hygiene compliance rates. 
Objective 2: Demonstrate that the system can 
increase hand-hygiene compliance. 
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Summary of Results 
Results to date hav e been e xcellent and beyon d the original scope of the 
outlined aims.  Specifically: 

 A “Joint Initiative Fund” proposal was written and su bmitted to the DOD  
which would finance the deploy ment of the system to the VA facility as 
well as the Institute of Surgical Res earch (ISR) at Fort Sam Houston.  We 
have been recently informed that this funding will be granted – one of only 
three funded grants in the entire JIF program in this cycle. 

 Visits and demonstrations of the system have been made at  Ft. Detrick, 
ISR, and other DOD facilities. 

 In May we  visited with three ke y industrial partners: Steris, EcoLab and 
GoJo.  Follow-up meetings in J uly, Augus t and September to discuss  
potential licensing have been had with EcoLab and with Steris and we 
expect to achieve an agreement with one of them to manufacture then 
units in production quantities, both to  sup port wider beta-site trials and 
ultimately to supply broader VA and DoD needs if desired by them. 

 A second patent was filed on the technology in June 2009. 
 
Progress on Specific Aims 
Due to delays in DOD funding, we were not able to sign the c ontract with our  
engineering contractor, Embed Inc. until lat e June an d hence engineering wor k 
could not begin.  Despite this, Em bed has made enormous progress, and in 
collaboration with them  we have solved almost all the technic al problem s that 
concerned us at the conceptual level.  In  order to accomplish Aim  1, there were 
four sub-aims.  Namely: 

1a)  Refining the “badge” receiv er portion of the system to reduce its power 
consumption – progress has been made and continues. 

1b)  Adding functionality to the “badge” receiver to communicate the stored  
data in it out to a PC via USB – that has be en accomplished in the last 
quarter. 

1c)  Creating a PC applic ation which  will receive the stored data from the 
“badge” receiver and store it as a comma separated file – that has been 
accomplished. 

1d)  Refining the transmitter or receiver  portion of the system as necessary to 
correct bugs or issues discovered during testing – great progress has 
been made, particularly in addressing the potential complexities of multi-
bedded rooms, and we have demonstrat ed the ability to distinguis h 
precisely between two protection zones in the same room. 

 
Given this progress, the ne w “build” of sufficient quant ity (approximately 500 otal 
units) can soon begin to support the VA and ISR deployment. 
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Aims 2 and 3 have not been started ye t.  They are depende nt upon sch eduling 
and logistics work with the VA.  It is expec ted that work on these Aims will begin 
in earnest in the fall of 2009. 
 
Publications and Presentations 

 US Patent Application: Ultrasound Compliance Z one System, filed J une 
16, 2009 

 Massachusetts Technology Transfer Center Life Sciences Innovation Day, 
June 3, 2009: Handwashing Compliance Reminder and Documentation 
System 

 Fort Detrick, OASIS Demo and presentation, Handwashing Compliance 
Reminder and Documentation System; June 17, 2009 

 
Proposal Activities 

 Continue work toward refinements under Aim 1. 
 Deployment at VA as per Aims 2 and 3. 
 Complete licens ing negotiations wit h the two potential industrial  

collaborators, and select one. 
 
Issues and Concerns 
None 
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Development of safe and effective novel tr anstympanic 
membrane strategy for treatment  of acute bacterial otitis 
media 
Stephen I. Pelton, MD, Principal Investigator  
CIMIT Project # 09-330 
Quarter Ending September 30, 2009 
 
 
Our initial approach was to bring the Kohane and Pelton labs together to revie w 
the data from our pre liminary studies and ident ify what needed to be 
accomplished to move forward.  Our initial studies demonstrated limited success 
with a ciprofloxac in based approach but also identi fied several challen ges 
including t he relative high conc entration of ciprofloxacin needed to inhibit the 
growth of Streptococcus pneumoniae compared to alternative quinolones; 
second the need for the formulation to re main in c ontact with the tympanic  
membrane over a longer time period as the current formulation retracted from the 
tympanic membrane after 24 hours and limit ed the transfer of antibiotic into the 
middle ear; and thirdly we agreed on the need to further develop the animal 
model for both NTHi and Streptococcus pneumoniae.  Both are frequent 
pathogens in AOM in children and our expe rience in the animal model is s uch 
that infecti on with NTHi directly inocul ated into the middle ear space is well 
tolerated, with significant labyrinthitis or systemic effects but infection with 
Streptococcus pneumoniae when directly inoculated can be associated wit h both 
severe labyrinthitis and systemic infection leading to death. 
 
The Pelton lab has focused on further development of the pneumococcal otitis  
media model to identify strain(s) that  do not produce systemic infection.  We 
have identified several strains of pneumococcus with high complement binding 
that limit their ability to invade bey ond the middle ear and ar e comfortable that 
the model results in mini mal loss of animals which is necessary both for the 
experimental design and to maintain approval for our protocols with BUSM  
IACUC. 
 
The plans for the current quarter include furt her optimization of both ciprofloxacin 
and levofloxac in based compound using in vitro assessment of flux and 
preparation of several formulation that will provide lon ger contact with tympanic  
membrane and therefore permit diffusion of greater amount of antibiotic ac ross 
the tympanic membrane and achieve higher  concentrations necessary for more 
complete eradication of both NTHi and Streptococcus pneumoniae.  We expect 
to begin evaluation of these in the chin chilla model in the next few weeks and 
have already requested an official no-cost extension. 
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